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Abstract 
This study described the characteristics of bilingual phonology in Cantonese-English children. 
Fifty children aged between two years six months to four years eleven months were recruited 
from four Hong Kong international kindergartens. All participants acquired Cantonese as first 
language and English as second language. Cantonese Segmental Phonological Test (So, 1993) 
and Goldman Fristoe Test of Articulation 2 (Goldman & Fristoe, 2000) were administered to 
elicit all phonemes of both languages. The results showed that bilingual children acquired 
Cantonese and English phonemes in a different age and order compared with monolingual 
children of the respective language. Bilingual children made statistically significant 
difference in total number of errors, percentage of consonants correct and percentages of 
vowels correct from that of Cantonese-speaking monolingual children. Bilingual children 
also showed a different prevalence of phonological processes compared with monolingual 
children of the respective language. The patterns of phonemic substitution and phonological 
transfer between Cantonese and English were discussed.  
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The discussion and investigation of bilingual language acquisition – or bilingualism in 
brief, had been a topic of interest to psychologist and linguistics over the last thirty years. 
Hunter (1979) defined bilingualism using three modes of approach: social, criterion based 
and linguistic approach. Social approach concerned the use of both languages as 
communication, while the criterion based approach and the linguistic approach defined 
bilingualism as the speaker’s language proficiency in both languages (Hunter, 1979). 
Grosjean (1989) simply defined bilingualism as an individual’s acquisition of both languages. 
de Houwer (1995) defined bilingualism based on the time of acquisition of each language. 
She suggested two major types of bilingualism: bilingual first language acquisition (BFLA) 
and bilingual second language acquisition (BSLA). BFLA refers to the simultaneous 
acquisition of two languages from birth or not later than one month after birth, while BSLA 
refers to successive acquisition with the second language being acquired not later than the 
second year of birth (de Houwer 1995).  
Another major focus has been on the bilingual individual’s phonological proficiency 
and interference patterns between the language pairs. Holm and Dodd (1999) suggested that 
bilingual children made developmental and atypical phonological processes found in 
monolingual children. Yavas and Goldstein (1998) suggested that bilingual children showed 
interactions between two phonological patterns in terms of stress, rhythm, and speech sounds 
substitutions.  
There are increasing Cantonese-English bilingual preschoolers in Hong Kong. English 
as a second language is introduced in early child education settings such as kindergartens (Ng, 
1999). Daily communications with caregivers or peers with the use of both Cantonese and 
English provide Hong Kong preschoolers an additional exposure to English. One clinical 
problem that arises from this situation concerns the use of normative data from articulation 
and phonology for children acquiring Cantonese and English in Hong Kong. There have been 
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a number of previous investigations of Cantonese-English bilingual phonological acquisition 
in English-speaking societies like England e.g. Dodd, So, and Li (1996) and Australia e.g. 
Holm and Dodd (1999). However, characteristics of bilingual phonology seem highly 
dependent on the ambient language environment (Lanza, 1992; Watson, 1991). To date, 
research on Cantonese-English bilingual phonology has occurred only in contexts where 
English is the dominant ambient language, which were not directly applicable to Cantonese-
speaking societies like Hong Kong. This motivated the investigation of bilingual 
phonological development of children raised in Cantonese-speaking societies. The current 
study will, therefore, investigate Cantonese-English bilingual phonology in Hong Kong 
preschoolers.   
For Cantonese, there are 19 consonants, 11 vowels, six contrastive tones and three 
entering tones. As for English, there are 24 consonants, 21 vowels and complex stress pattern 
(Appendix A). In terms of syllable structure and stress pattern, monosyllabic structure and 
simple stress patterns are predominant in Cantonese while polysyllabic structure with 
complex stress patterns are found in English. It would be expected that acquisition of both 
Cantonese and English phonologies would give rise to phonological processes that are 
atypical for both languages.  
The goal of this study was to investigate the age, order of phonological acquisition of 
individual phonemes and the types of phonological patterns used in children aged two year 
six months old to four years old eleven months, who were Cantonese-English successive 
bilingual preschoolers.  
Given that majority of bilingual population acquired language successively (Crystal, 
1992; Watson, 1991), the present study shall confine the conditions to be acquisition of 
Cantonese as the first language and dominant language with successive acquisition of English 
as the second language. This study will also define bilingualism based on Hunters’ social 
5 
 
approach (1979), in which the child should make use of both modes of languages as 
communication means.  
Research questions and Hypotheses  
1. Are bilingual children acquiring segmental phonology at a slower rate compared 
with monolingual children of respective languages? 
It was hypothesized that Cantonese-English bilingual children may acquire Cantonese 
and English phonology slower than but differently from Cantonese monolingual 
children and English-speaking monolingual children 
2. What are the ages of acquisition of individual Cantonese and English phonemes? 
It was hypothesized that Cantonese-English bilingual children may acquire Cantonese 
phonemes at similar ages as in Cantonese monolingual children. However, Cantonese-
English bilingual children may acquired English phonemes at a later age than English 
monolingual children  
3. What are the frequencies of occurrences and types of phonological processes in 
Cantonese and English made by bilingual children? 
It was hypothesized that Cantonese English bilingual children may show different 
frequencies of occurrences and types phonological processes in Cantonese and English 
from Cantonese monolingual children and English-speaking monolingual children.   
Methodology 
Bilingual subjects  
Fifty participants aged two years six months to four years eleven months old were 
recruited from four local international nurseries and kindergartens using English as a medium 
of instruction. The participants were grouped into five age bands based on the chronological 
age (i.e. 2;06-2;11; 3;00-3;05; 3;06-3;11;4;00-4;05; 4;06-4;11), with ten candidates in each 
group. Cantonese was the dominant language for all participants. They acquired Cantonese as 
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their first language and English successively in home and school settings before the age of 
two. Table 1 detailed the subject characteristics. 
Table 1  
Subject characteristics 
 
 
Age (months) 
Exposure to Cantonese 
(hours / week) 
Exposure to English 
(hours / week) 
 Mean (SD) Mean (SD) Mean (SD) 
2;06 – 2;11 32.2 (1.55) 55.2 (16.3) 43 (14.9) 
3;00 – 3;05 38.2 (2.04) 52.5 (21.7) 35.5 (14.6) 
3;06 – 3;11 44.3 (2.11) 58.2 (16.8) 49.4 (22.7) 
4;00 – 4.05 50.9 (1.79) 44.8 (13.8) 43.2 (31.2) 
4;06 – 4;11 55.3 (1.70) 58.5 (25.9) 30.6 (23.2) 
 
Monolingual subjects 
Cantonese monolingual data applied in this study were randomly drawn from So and 
Dodd’s (1995) raw data. So and Dodd’s (1995) raw data detailed the types and frequencies of 
phonological errors (including syllable-initial, syllable-final and vowel errors) for each 
subject under test. Cantonese raw data were extracted from five age groups same as the 
bilingual grouping. Random selections were carried out to select ten data sets in each of the 
age-group with a total of fifty data sets extracted from So and Dodd’s study.  
Since no English monolingual raw data were available, there was no information about 
individual phonological error patterns and frequencies of occurrences of English; hence no 
similar comparative analysis could be done for English. 
Materials used for subject screening 
Two standardized assessment protocols and two informal assessment protocols were 
used as preliminary subject screening. Standardized assessment protocols: Hong Kong 
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Cantonese Vocabulary Test (CRVT, Lee, K.Y.S., Lee, L.W.F., & Cheung, 1996) and the 
Peabody Picture Vocabulary Test (PPVT, Dunn & Dunn, 1981) were administered to assess 
participants’ Cantonese and English receptive vocabulary knowledge respectively.  
For informal assessment protocols, a questionnaire (Appendix B) that served as 
developmental screening measure was used. The questionnaire covered information about the 
child’s speech and language developmental milestones, cognitive and hearing abilities and 
duration and context of exposure to Cantonese and English per week. Informal expressive 
language analysis, LARSP (Crystal, 1992), was used to assess participants’ Cantonese and 
English expressive language skills.  
Materials use for data collection 
Two segmental phonological assessments tools were used for data collection on the 
participant’s Cantonese and English phonological abilities. Cantonese Segmental Phonology 
Test (CSPT, So, 1993) was administered to assess participants’ Cantonese phonological 
abilities. CSPT (So, 1993) consists of two parts: picture naming and story re-telling. There 
are a total  of 31 target words elicited by picture naming, which included all syllable-initial; 
syllable-final consonants, vowels and tones in two occurrences.  
The Goldman Fristoe Test of Articulation -2 (GFTA – 2, Goldman & Fristoe, 2000) was 
administered to assess the participants’ English phonological abilities. GFTA – 2 (Goldman & 
Fristoe, 2000) consists of two parts: picture naming and story re-telling There are 53 target 
words elicited by picture naming, which included all vowels and consonant sounds at initial / 
medial / final position with one occurrence in Standard English.  
Selection criteria 
Participants recruited would fulfill the following criteria in order to be recruited in this 
study. All children must have passed the developmental screening test based on the parent 
self-report questionnaire. Secondly, their Cantonese vocabulary score in CRVT must not lag 
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behind the chronological age for more than six months. They must have passed the Cantonese 
informal syntactic assessment by producing age-appropriate syntactic structures. They should 
also pass the informal expressive language assessment in English or passed the English 
vocabulary score. The participants’ PPVT score must not lag behind the chronological age for 
more than 12 months. A looser criterion was imposed for English compared with Cantonese 
because the performance of English in Cantonese dominant bilinguals will be less proficient 
that English monolinguals (Bialystok, 1988).  
Procedure 
Each participant received two separate assessment sessions across two successive 
school days in their respective kindergartens or nurseries. Each participant was assessed 
individually with or without parental companion. All assessment sessions lasted about 45 
minutes. All assessment sessions were audio taped using Panasonic SJ-MR220 mini-disk 
recorder. A total of three examiners were responsible for the entire process of data collection; 
all were fourth year students majoring in speech and hearing sciences. They have received at 
least three years of training in child speech and language assessment and narrow 
transcriptions using international phonetic alphabets.  
Subject screening and data collection were conducted in two separate assessment 
sessions. Screening tests (CRVT, PPVT, questionnaire and informal expressive language 
assessments by LARSP) were done on the first day of assessment. Children that passed the 
screening test based on the pre-set selection criteria on day one will be re-invited to continue 
the phonological tests (CSPT and GFTA) that served as core data collection for Cantonese 
and English on day two.  
Measures and analysis 
The production of consonants and vowels in CSPT and GFTA by all participants were 
transcribed using international phonetic alphabets for phonological analysis.   
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Vowels were analyzed quantitatively using percentage of vowels correct (PVC) and 
frequency of occurrences of error at each age group. PVC was computed by the percentage of 
vowels articulated correctly divided by the total number of vowels elicited at single word 
level in CSPT or GFTA.  
Participants’ productions of consonants in Cantonese and English were quantitatively 
analyzed using percentage of consonants correct (PCC) and frequency of occurrences of 
errors for each age group. Tonal productions were quantitatively analyzed by frequency of 
occurrences for each age group and qualitatively analyzed by the description of target form 
and the bilingual child’s realization.  
The production of consonants in Cantonese and English were qualitatively analyzed in 
form of phonemic inventory and error analysis. A phoneme was judged to be acquired if it 
was produced correctly in at least three words by 80% of participants within the same age-
group. The criterion of 80% was used for comparison to English-monolingual normative data 
from Dodd (1995).  
To describe the pattern of sound change, linear process analysis was used. The 
participant’s phonological realizations were compared against the adult-form production 
(Bernthal & Bankson, 1993). The errors derived were described with the use of linear process 
based on the pattern of phonemic change e.g. stopping is a process that describes the 
substitution of fricative by stops.  
These phonological processes will be grouped into two broad categories: structural 
simplification and systemic simplification. Processes that lead to modification of syllable 
structure e.g. cluster reduction were grouped under the category of structural simplification. 
Processes that lead to phonemic substitution within the syllable were grouped under the 
category of systemic simplification (Dodd, 1995). Error patterns that used by less than or 
equal to 10% of the participants in any age group were classified as disordered error 
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processes. Age-appropriate error patterns were defined by error patterns that used by more 
than 10% of the participants in the same age group of the sample. The distinction between 
disordered and typical error processes were based on the 10% prevalence of speech 
disordered children within normal population (Enderby & Phillipp, 1986).  
Ten percent of the data set (five assessment sessions each for Cantonese and English) 
was re-analyzed by the same investigator for intra-rater reliability and by another final year 
student of Speech and Hearing Sciences for inter-rater reliability of the phonetic transcription 
of child’s Cantonese and English speech production. Inter-rater reliability in terms of point-
to-point agreement was found to be 98.8% for Cantonese consonants, 100% for Cantonese 
vowels and tones. Intra-rater reliability in terms of point-to-point agreement was found to be 
97.6% for Cantonese consonants, 98% for Cantonese vowels and 100% for Cantonese tones. 
Inter-rater reliability was found to be 95.6% for English consonants, 92% for English vowels. 
Intra-rater reliability was found to be 97.3% for English consonants and 96% for English 
vowels.  
Results 
Acquisition of Cantonese phonemes 
Table 2 detailed the order of Cantonese phoneme acquisition of bilingual subjects 
compared to age-matched Cantonese monolingual peers based on So and Dodd’s (1995) 
normative data.  All subjects had completed a full Cantonese consonantal repertoire by 3;11. 
The acquisition of vowels (monophthongs and diphthongs) and tones (six contrastive tones 
and three entering tones) had completed since by two and a half years old.  
Only two types of tonal errors were found: shift of low level (22) to high rise tone (35) 
and shift of high level (55) to mid-level tone (33). Among all bilingual children, eight percent 
(four of them) had tonal problem. Vowel errors were inconsistent among bilingual children in 
all age groups 16% of the children (eight of them) made consistent vowel errors.   
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Table 2 
Phonemic acquisition of Cantonese syllable initial and final consonants in bilingual and 
Cantonese monolingual children 
Age 
Syllable initial Syllable final 
Bilingual Monolingual Bilingual Monolingual 
2;06 – 2;11 
p, ph, t, th, k, kh 
m, f, h, w, j, l 
p, t, m, n, ŋ 
w, j 
-p, -k, -m, -ŋ -p, -k, -m 
3;00 – 3;05 s, l(n) h, k -t, -n  
3;06 – 3;11 ts, tsh, kw, kwh l, ph, th, kh   
4;00 – 4;05  f, s, ts  
-t 
-n, -ŋ 
4;06 – 4;11  tsh   
 
Figure 1 detailed the provided the means of consonants correct (PCC); percentage of 
vowels correct (PVC) and total number of errors in bilingual and monolingual children at all 
age groups.  
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Figure 1. Distribution of mean PCC, PVC and total number of errors in bilingual and 
Cantonese monolingual children 
Factorial ANOVA was carried out to determine if there are statistical significant 
difference between bilingual and monolingual children from So & Dodd (1995) in PCC, PVC, 
and total number of errors. The results showed a significant main effects for modes of 
language (F(3,88)= 4.72, p < 0.05) and age (F(12, 233)= 2.47, p < 0.05) across the three 
dependent variables (PCC, PVC and total number of error). The interaction between modes 
of language and age was statistically insignificant (F(12, 233) = 1.09, p = 0.37). Post-hoc 
comparison using Tukey HSD test revealed statistically significant differences (p < 0.05) 
between the age groups: 2;06-2;11; 3;00-3;05; 4;00-4;05 and 4;06-4;11. The results indicated 
that bilingual children’s accuracies of Cantonese phoneme production and the number of 
Cantonese articulation errors made were from that of Cantonese monolingual children. 
Besides, older bilingual children’s productions of Cantonese phonemes were more accurate 
than younger bilingual children.   
Prevalence of Cantonese phonological processes  
Figure 2 detailed the prevalence of the Cantonese systemic phonological processes at 
syllable-initial positions across all age groups. Gliding was age-specific phonological 
processes found in the age group 2;06-2;11. Consonant harmony was most prevalent at the 
age group: 3;00-3;05. Backing was a developmental process at the age group: 2;06-2;11 and a 
disorder process used by less than 90% of bilingual children in other age groups. Voicing, 
stopping and affrication were developmental processes in bilingual children aged between 
3;00-3;05. Deaffrication and frication were disordered phonological processes, found only in 
two age groups: 2;06-2;11 and 3;00-3;05. 
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Figure 2. Prevalence of Cantonese systemic simplification processes at syllable-initial 
positions 
Figure 3 detailed the prevalence of each of the Cantonese structural simplification 
processes at syllable-initial positions across all age groups. Initial consonant deletion was a 
disordered process, while addition was a disordered process in two age groups: 2;06-2;11 and 
4;00-4;05. 
Figure 3. Prevalence of Cantonese structural simplification processes at syllable-initial 
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positions 
Figure 4 detailed the prevalence of each of the Cantonese phonological processes on 
phonological processes at syllable-final positions across all age groups. Fronting and backing 
were developmental process in all age groups. Final consonant deletion (F.C.D) was a 
developmental process between the ages of 2;06 to 3;05, while addition was a disordered 
process in all age groups. 
Figure 4. Prevalence of Cantonese structural simplification processes at syllable-final 
positions 
Cantonese-English bilingual children made developmental processes such as fronting, 
stopping, deaspiration and cluster reduction, which were also found in Cantonese-speaking 
monolingual children (So & Dodd, 1995). Cantonese-English bilingual children made 
atypical processes such as initial consonant deletion and frication, which were also atypical as 
in Cantonese-speaking monolingual children. However, processes like voicing at syllable-
initial position and aspiration at syllable-final positions were found only in Cantonese-
English bilinguals but not in Cantonese-speaking monolingual children. Lastly, phonological 
process that are considered as developmental in Cantonese-English bilinguals, such as gliding, 
backing, palatalization, voicing and aspiration, were considered as disordered error processes 
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in Cantonese-speaking monolingual children.  
Acquisition of English phonemes 
Table 3 detailed the order of English phonemes acquisition of bilingual subjects 
compared to age-matched English monolingual peers. 
Table 3 
Phonemic acquisition of English consonants in bilingual and English monolingual children 
(Dodd, 1995, 80% criterion) 
Age Cantonese / English Bilingual English Monolingual 
2;06 – 2;11 
p, b, t, d, k, g, m, n  
w, j, l, h, f, s, ʃ, ʧ  
gl 
p, b, t, d, k, g, m, n, ŋ, 
 w, j, l, r, h, f, s, z, v, ʃ 
3;00 – 3;05 
ŋ, ʤ 
kw, sl 
ʧ, ʤ, θ, ð 
3;06 – 3;11 r, ʒ 
> 4;00 
Clusters,  
θ, ð, v, z, ʒ 
 
 
All subjects had completed the acquisition of vowels (monophthongs and diphthongs) at 
the age of 2;06. Cantonese-English bilingual children have not acquired a full English 
singleton phonemic inventory at the age of 4;11, while English monolingual children had 
acquired full English phonemic inventory at the age of 3;11. About 10% of the bilingual 
subjects (five of them) made consistent vowels errors between long and short vowels in 
English. Inconsistent vowels errors were also observed in Cantonese-English bilingual 
children in all age groups.  
Table 4 provided the means and standard deviations of percentage of consonants correct 
(PCC); percentage of vowels correct (PVC) and total number of errors in each group 
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Table 4   
Mean and SD of PCC, PVC and total number of errors across age group 
 Mean (SD) PCC Mean (SD) PVC Mean (SD) Total error 
2;06 – 2;11 74.9 (11.5) 98.9 (1.95) 37.1 (18.2) 
3;00 – 3;05 76.1 (11.2) 98.8 (1.52) 36.1 (18.1) 
3;06 – 3;11 83.0 (8.60) 99.3 (1.03) 26.5 (13.7) 
4;00 – 4;05 85.3 (2.97) 99.6 (0.59) 22.1 (5.24) 
4;06 – 4;11 89.3 (5.66) 99.3 (0.85) 15.5 (7.35) 
 
One-way ANOVA was carried out to determine if there is statistical significant 
difference between age of bilingual subjects and values of PCC, PVC, and total number of 
errors. The results showed a significant effect for age (F (12, 114) = 2.2, p < 0.05). Post-hoc 
comparison using Tukey HSD test revealed statistically significant differences (p < 0.05) 
between the age groups: 2;06-2;11; 3;00-3;05 and 4;06-4;11. The results showed that older 
bilingual children’s productions of English phonemes were more accurate than younger 
bilingual children.  
Prevalence of English phonological processes 
Figure 5 detailed the prevalence of the English systemic phonological processes at 
syllable initial and medial positions across all age groups. Fronting, backing, lateralization, 
gliding, palatalization, depalatalization, strident substitution, coalescence and consonant 
harmony were developmental processes.  
Rhetorication was a disordered error process for all age groups. Devoicing was the most 
prevalent error processes in all age groups. Stopping denasalization, voicing, aspiration, 
deaffrication, affrication and frication were developmental processes while nasalization was a 
disordered process. 
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Figure 5. Prevalence of English systemic simplification processes at syllable-initial and 
medial position 
Figure 6 detailed the prevalence of each of the English structural simplification 
processes at syllable initial and medial positions across all age groups.  Initial consonant 
deletion was an age-specific error process found only in the age group: 2;06-2;11. 
Vowelization, medial consonant deletion, weak syllable deletion, addition and cluster 
reduction were developmental processes. 
0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%
Fro
nti
ng
Ba
ck
ing
La
ter
ali
za
tio
n
Gl
idi
ng
Pa
lat
ali
za
tio
n
De
pa
lat
ali
za
tio
n
Rh
eto
ric
ati
on
Str
ide
nt 
Su
bs
tut
ion
Co
ale
sc
en
ce
Co
ns
on
an
t h
arm
on
y
Sto
pp
ing
De
na
sa
liza
tio
n
Na
sa
liz
ati
on
De
vo
ici
ng
Vo
icin
g
As
pir
ati
on
De
aff
ric
ati
on
Aff
ric
ati
on
Fri
ca
tio
n
Types of systemic simplification processes
Fr
eq
ue
nc
ie
s 
of
 o
cc
ur
re
nc
es
2;06 - 2;11 3;00 - 3;05 3;06 - 3;11 4;00 - 4;05 4;06 - 4;11
18 
 
Figure 6. Prevalence of English structural simplification processes at syllable-initial and 
medial positions 
Figure 7 detailed the prevalence of each of the English phonological processes at 
syllable final positions across all age groups. Backing, frication and nasalization were age-
specific process for the age group: 2;06-2;11 and other processes were developmental.  
Figure 7. Prevalence of English structural simplification processes at syllable-final positions 
In sum, English phonological processes such as, gliding, deaffrication, cluster reduction, 
fronting, weak syllable deletion and stopping were developmental in Cantonese-English 
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bilingual children and English-speaking monolingual children (Dodd, Holm, Zhu, & Crosbie, 
2003). English processes like rhetorication and nasalization were disordered processes in both 
Cantonese-English bilingual children and English-speaking monolingual children. Processes 
like palatalization, depalatalization, aspiration of syllable initial consonants and deaspiration 
of syllable final consonants were evident only in Cantonese-English bilingual children but not 
English-speaking monolingual children. Lastly, English process such as backing, 
lateralization, denasalization, affrication, frication, and vowelization which were 
developmental processes in Cantonese-English bilingual children, were in fact disordered 
error processes in English-speaking monolingual children.   
Discussion 
Cantonese phonological acquisition of Cantonese-English bilingual children  
Cantonese-English bilingual children acquired Cantonese phonemes at a faster rate than 
Cantonese-speaking monolingual children. Specifically, fricatives /f, s, h/ were acquired at an 
earlier age by 3;05 in bilingual children than Cantonese monolingual norms (4;05). Overall, 
bilingual subjects completed a full phonemic repertoire at the age of 3;11, who were one year 
earlier than Cantonese monolingual peers, who complete the repertoire at the age of 4;11. 
Bilingual and monolingual children also differed in the order of phoneme acquisition. 
Bilingual children acquired unaspirated and aspirated plosives (p, ph, t, th, k, kh) at the same 
stage by three years old, while Cantonese monolingual children at the age of 3 only mastered 
unaspirated plosives but not the aspirated counterparts. The aspirated plosives were mastered 
at later four years old. Besides, bilingual children acquired fricatives /f, s/ earlier than 
affricates /ts/ but Cantonese monolingual children acquired fricatives at the same age as /ts/. 
This shows that bilingual and Cantonese monolingual children differ in the sequence of 
acquisition of individual phonemes.  
The above observations were consistent with Holm and Dodd (1999) longitudinal study 
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of two Cantonese-English children. Holm and Dodd (1999) reported that both bilingual 
children had an earlier age of completion of Cantonese phonemic repertoire in both of the 
bilingual children than Cantonese monolingual children. In particular, Cantonese phonemes 
that were also found in English were acquired earlier by both of the bilingual children than 
Cantonese monolinguals.  
The rate of phonemic acquisition by bilingual children was faster than that by 
monolingual children’s data in So & Dodd’s study (1995), which could be explained by the 
increased articulation proficiency in Hong Kong children within the past ten years. Increased 
parental education level, continued teacher training in the past decade provided a more 
facilitative linguistic environment for Hong Kong children than ten years ago. A language 
rich environment was a positive prognostic factor for speech and language development 
(Suter, 1976). It may therefore contribute to a faster rate of phonological development in 
bilingual children. 
Concerning vowel and tonal development, all bilingual children acquired all vowels and 
tones by the age of 2;06, which were consistent Cantonese-speaking monolingual children 
(So & Dodd, 1995). This showed that Cantonese vowels and tones, compared with Cantonese 
consonants, were least susceptible to bilingual language acquisition. Cheung and Abberton 
(2000) suggested that vowels and tones carried the highest weight in Cantonese phonology, 
therefore should be acquired earlier than consonants. Bilingual children in this study acquired 
Cantonese as first and dominant language, the developmental of vowels and tones should 
resemble that of Cantonese monolingual children.  
English phonological acquisition of Cantonese-English bilingual children 
Bilingual children acquired English phonemes at a slower rate that English monolingual 
children in Dodd’s study (1995). Consonants e.g. /θ, ð, v, z/ were missing in the repertoire 
even in bilingual children aged 4;11, but monolingual English-speaking children had acquired 
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these phonemes by 3;06 
An exception was cluster /kw/. This cluster was shared in both Cantonese and English 
and /kw/ in Cantonese was acquired early in bilingual children by four years old compared 
with acquisition of Cantonese monolingual children by five years old. The earlier acquisition 
of /kw/ in both languages in Cantonese-English bilinguals provide another evidence that 
bilingual language acquisition tends to favour earlier acquisition of phonemes that shared 
across both languages.   
Concerning English vowel development, similar to the trend in Cantonese, all bilingual 
subjects acquired English vowels by the age of 2;06. There was no substitution of English 
vowels by Cantonese vowels. The clear differentiation between Cantonese and English 
vowels in bilingual children was in agreement with Cheung and Abberton’s (2000) point of 
view, which phonemes carrying high functional loading e.g. vowels were highly language-
specific and resistant against the influence of second language. 
The bilingual children’s overall slower rate of English phonological acquisition 
compared with English-speaking monolingual children could be explained by two reasons. 
The first reason concerns about the quantity of English language input in terms of duration of 
English language exposure and the amount of opportunities using English to communicate. 
All bilingual children were born in Hong Kong with Cantonese as the first and native 
language. Their exposure to native English began after they entered international nurseries, 
which was later than English-speaking monolingual children who were exposed to English 
since birth. Thus, Hong Kong bilingual children’s exposure and opportunities of using 
English before the age of two, were less than that of English-speaking monolingual children 
recruited in Dodd’s study (1995). 
The second reason concerns about the quality of English input, which is the nativeness 
of English input to Cantonese / English bilinguals. Suter (1976) pointed out that larger 
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amount of conversation between the child and native English speakers, their English 
pronunciation will be more accurate with fewer errors. Hong Kong bilinguals received 
English language input mainly from non-native English speakers like pre-school teacher or 
parents with Cantonese as native language or maid speaking English as a foreign language. 
The combination of shorter duration of exposure, little opportunities to use English and non-
native English input give rise to a less facilitative English learning environment for Hong 
Kong bilingual children compared to English-speaking monolinguals. 
Cantonese phonological processes of Cantonese-English bilingual children 
Bilingual children and Cantonese-speaking monolingual children differ in the 
prevalence of phonological processes like backing, voicing and aspiration. Aspiration of 
Cantonese syllable-final consonants was under the influence of English phonology. English 
plosives e.g. /p, t, k/ at syllable final positions were produced with audible plosion (Grunwell, 
1982), while Cantonese syllable-final plosives were unaspirated. The process of aspiration of 
Cantonese syllable-final plosives suggested that bilingual children transferred the English 
syllable-final phonological rules to Cantonese phonemes within the same phonetic context. 
Further, Cantonese phonology did not have voicing contrast. Voicing is a phonological 
contrast found in English processes. The presence of voicing errors was found only in 
bilingual children but not in monolingual Cantonese-speaking children suggested that voicing 
error was a piece of supportive evidence for bilingual phonological interaction, especially the 
incorporation of phonological rules from English to Cantonese (Eckman & Elreyes, 2003).  
Aspiration, voicing and backing processes were also found in bilingual Cantonese / 
English children recruited in Dodd, So and Li’s study (1996). However, Dodd, So and Li 
(1996) reported a higher frequency of occurrence of voicing (44%) than the current study 
(20%). The discrepancy was due to difference in ambient language environment. Dodd, So 
and Li (1996) recruited bilingual children in England with English as the ambient language 
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while this study recruited bilingual children in Hong Kong with Cantonese as the ambient 
language. Difference in environmental factors would give rise to difference in phonological 
performances (Watson, 1991). Therefore, different prevalence of voicing across bilingual 
children with different ambient language reflected a different degree of interaction between 
Cantonese and English phonology in bilingual children living in England and Hong Kong.  
The current study, in conjunction with Dodd, So and Li’s study (1996) and Holm and 
Dodd (1999)’s study, agreed that phonological system in bilingual Cantonese-English 
children developed in a different manner from Cantonese monolingual children. 
Fronting, backing and aspiration were most prevalent in the bilingual age group 3;00-
3;05. As mentioned above, aspiration errors in Cantonese reflected the child’s realizations of 
English phonological rules, the highest frequencies of occurrence of aspiration in the age of 
3;00 to 3;05 indicated that bilingual Cantonese-English children at this age were most 
susceptible to atypical errors and the influence of bilingualism.  
English phonological processes of Cantonese-English bilingual children 
Devoicing errors were the most prevalent process across all bilingual age groups with 
over 90% of the participants using this process. Devoicing of /z/ was the most common error 
phonemes.  
Cantonese-English bilinguals acquired Cantonese as the first language, which did not 
have voicing contrasts. When exposed to English as second language that have voicing 
contrast, though they were able to distinguish between /z/ and /s/ perceptually, they lacked the 
ability to process the sub-phonemic difference between /z/ and /s/. Failure of Cantonese-
English bilingual subjects to develop the voicing contrast give rise to realization of all voiced 
phonemes as their unvoiced counterparts or substitute with phonemes in first language that 
differ minimally to the target e.g. /s/ substituted /z/, leading to a high prevalence of voicing 
errors and persistent of voicing error to the oldest age group. Similar phenomenon was found 
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in Flege, Munro and Mackay’s study (1995) on Italian-English subjects with Italian as native 
language. The Italian-English subjects failed to produce a perceptually distinct /t/ and /d/ and 
they devoiced /d/ instead. This indicated that the bilinguals acquiring first language showed 
difficulties in developing and processing the phonological contrasts unique in second 
language.  
The second observation was more common substitutions of inter-dental fricatives /ð, θ/ 
with fricatives e.g. /f, s/ than stops e.g. /d, t/ in bilingual subjects. This pattern of substitution 
was the reverse of English monolingual children, who usually substitute inter-dental 
fricatives with stops e.g. /d/ (Flege, Munro & Mackay, 1995). This pattern of sound change 
was also observed in other language pairs, which inter-dental fricatives were absent in one of 
the languages e.g. Japanese-English speakers (Weinberger, 1990, cited in Flege, Munro & 
MacKay, 1995) and Italian-English speakers (Flege, Munro & Mackay, 1995). Based on the 
above pattern of substitution, it was apparent that Cantonese-English bilingual preschoolers 
were able to retain the frication properties of inter-dental fricatives by replacement of 
fricative rather than stops. It would be likely that bilingual children regarded /f/ and /θ/ as 
homophones, which explained their inability to detect the articulatory difference between /f/ 
and /θ/ (Flege, Munro & Mackay, 1995). Another explanation would be due to the earlier age 
of acquisition of fricatives in bilingual children than English monolingual children. Earlier 
acquisition of fricatives in bilingual children suggested that the frication feature were matured 
at an earlier age than English-speaking monolinguals. When exposed to inter-dental fricatives 
that shared the same manner but different place of articulation from labial-dental /f/ or 
alveolar fricatives /s/, bilingual children could easily process the similarities between 
fricatives with different place of articulation and bilingual children will be more able to 
substitute with a phonetically similar fricative compared with monolingual children.  
Another observation was the substitution of English affricates e.g. /ʤ/ or /ʧ/ with 
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Cantonese affricates e.g. /ts/ or /tsh/ (depalatalization). This type of sound change was found 
in all age groups. Alveolar affricates /ts/ and tsh/ were absent in English phonology. The use 
of Cantonese phonemes to replace English target consonants indicated a phonological 
transfer from dominant language (Cantonese) to a weaker language (English). 
Further, processes like deaspiration at syllable-final positions was developmental 
English processes found only in bilingual children but not in English monolingual children. 
Deaspiration of English final plosives reflected the bilingual children’s adoption of Cantonese 
phonological rule to English phonemes. Cantonese syllable-final consonants were all 
unaspirated phonemes. The bilingual children transfer this phonological rule to English and 
give rise to deaspiration of all English final plosives e.g. /p, t, k/.   
Deaspiration was most prevalent in the age group of 3;00-3;05. In general, phonological 
processes e.g. backing and aspiration in Cantonese are also highly prevalence in bilingual 
children who fell in the age group of 3;00-3;05. Mentioned previously, backing and aspiration 
in Cantonese produced when the bilingual children adopt the English phonological rules in 
Cantonese. The especially frequent occurrence of both English-based and Cantonese-based 
phonological processes in the age of 3;00-3;05 suggested that this age-group was most 
vulnerable to cross-language phonological interference between English and Cantonese.  
Suggested by Dodd (1995), children begin to acquire phonology with pronunciation 
errors, which reflect that they began to analyze the phonemic and phonetic structures of 
sounds. The especially high frequency of occurrence of atypical phonological processes in 
both Cantonese and English in the age group 3;00-3;05 suggested that bilingual children 
abruptly acquired Cantonese and English phonological systems through repeated trial-and-
error practices. From age 3;05 onwards bilingual children’s Cantonese phonological system 
was establish and English phonology was mastered gradually with increasing articulatory and 
processing proficiency.  
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Comparison of phonological development across Cantonese and English in bilingual children  
A comparison between Cantonese and English phonological development in bilingual 
children revealed that these children acquired Cantonese phonology at an earlier age that 
English. Apparently, bilingual subjects completed a full Cantonese phonemic inventory by 
3;11 than English phonemic inventory, which was not complete by 4;11. The differential 
performance in Cantonese and English could be explained by two factors: the influence of 
dominant language and the complexity of phonological system of respective language. 
Cantonese as the first language and native language acquired by all bilingual subjects were 
correlated with an earlier completion of phonological acquisition than English as second 
language due to longer duration of exposure and native language input. (Suter, 1976) 
The second factor concerned about the relative phonological complexity of Cantonese 
and English. Cantonese had few numbers of initial consonants, final consonants, clusters and 
less complex syllable structure than English. English learnt as a second language contained 
phonemes like /ð, θ, ʤ, ʧ, ʃ/ and contrast such as voicing were not found in Cantonese, this 
posed phonological processing and production difficulties in English and therefore a slower 
rate of English phonological acquisition in Hong Kong bilingual children.  
In sum, the research questions generated were answered. Bilingual Cantonese-English 
children acquired phonemes at a faster rate than Cantonese monolinguals but at a slower rate 
than English monolinguals. Bilingual and monolingual children made similar and also 
different developmental and atypical phonological processes. This study confirmed the 
hypothesis that Cantonese-English bilingual children’s phonology abilities were different 
from monolingual children of Cantonese and English.  
Theoretical Implications 
The age and order of acquisition of bilingual phonology in Cantonese-English 
bilinguals were both quantitatively and qualitatively different from the monolinguals of the 
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respective languages. Evidence of phonological interferences (e.g. presence of phonological 
process that was found only in first or second language, earlier emergence of phonemes that 
shared between the language pairs) were most obvious in bilingual children aged between 
2;06 to 3;05.  
This study supports the claim on the existence of bi-directional phonological interaction 
between Cantonese and English. The phonological transfer from Cantonese (L1) to English 
(L2) in bilingual children was evident by earlier acquisition of /kw/ in English, the adoption 
of Cantonese phonological rules in English e.g. deaspiration of syllable-final plosives. 
Conversely, the acquisition of English phonology influenced bilingual subjects’ production 
Cantonese phonological processes. Aspiration of Cantonese syllable-initial consonants, 
voicing of Cantonese phonemes were examples of transfer of phonological from English (L2) 
to Cantonese (L1). Similarly, a transfer of English phonological rules to Cantonese a 
phonological mixing between Cantonese and English but not in other age-group  
Exposure to bilingual phonology seems to facilitate the earlier emergence of phonemes 
found in both languages. The current findings showed that bilingual acquisition of phonology 
also contributed to earlier emergence of phonemes that could be found in both languages e.g. 
/f/, /s/, /h/, /kw/. It was hypothesized that more frequent exposure to these phonemes would 
give rise to earlier emergence and acquisition due to repeated practice.  
Clinical Implications 
Yavas and Goldstein (1998) carried out phonological investigations of assessment and 
treatments of bilingual children with speech and language disorders. They pointed out that 
there were increasing diagnostic and therapeutic needs for bilingual population with or 
without speech disorders. A detailed theoretical account of bilingual phonological 
characteristics would prepare speech-language pathologists to hold a realistic expectation for 
the client’s performance and to plan specific therapy goals that best fit the client’s bilingual 
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background.  
The findings from this study show that the application of differentiation of typical, 
delay and atypical phonological processes defined by monolingual studies on bilingual 
children were inappropriate. Within the same bilingual population, children exhibited 
heterogeneous phonological performances due to different degree of bi-directional language 
phonological transfer, the child’s language proficiencies in the respective language and the 
ambient language learning environment. Speech therapists should also take into accounts the 
above factors when designing and selecting therapy goals.  
Further research 
Under the wide scope of bilingual phonology, there are several variables not discussed 
in this study. Prevalence of vowel errors in both Cantonese and English was higher in 
bilingual children than monolingual children. A more in-depth phonetic and acoustic analysis 
on Cantonese and English vowel production in bilingual population is suggested to reveal if 
there are any phonemic and sub-phonemic differences in the pattern of production from 
monolingual children of the respective language. 
Supra-segmental phonological transfer, evident by atypical tonal errors in Cantonese 
and stress patterns in English were observed in this study, further investigations will be 
beneficial to determine if there are similar findings as in bilingual segmental phonology.  
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Appendix A  Comparison between Cantonese and English phonology 
 
 Cantonese English 
Syllable structure [C-G]-V-[C/G] [C0-3]-V-[ C0-4] 
Tones 6 contrastive tones: 
1. high level (55) 
2. high rise (35) 
3. mid level (33) 
4. low fall (21) 
5. low rise (23) 
6. low level (22) 
3 entering tones:  
1. high (5) 
2. mid (3) 
3. low (2) 
none 
Stress simple complex 
Initial consonants p ph t th k kh  
m n ŋ 
f s h  
w j l  
ts tsh 
p b t d k g  
m n  
θ ð f v s z ʃ ʒ h  
w j l r  
ʧ ʤ 
Clusters kw kwh p b t d k g θ + l r j  
s + p t k l w 
s + p t k + l r j w 
Final consonants p t k m n  ŋ 
w j  
p b d  t  k  g 
m n ŋ 
θ ð f v s z ʃ ʒ ʧ ʤ  
l r  
Vowels I ɐ u œ ɔ o ɛ a i I ɛ æ   ʌ a ɐ ɔ ʊ u ɜ ə 
ei oʊ ai aʊ ɔi iə ɛə ɔə ʊə 
 G: glide 
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Appendix B Sample of questionnaire on bilingual participant’s developmental information 
 
香港大學言語及聽覺科學系 – 兒童雙語語音發展問卷調查 
 
兒童姓名: _____________________                受訪日期:_____________________ 
出生日期: _____________________                性別: _____________________ 
 
1. 父母的母語:      父 _________________             母 ___________________ 
2. 兒童在家常用的語言:  
(請列出所使用語言)_____________________________________________________ 
3. 父母與兒童溝通時常用的語言:    父親與兒童 __________________________ 
                                 母親與兒童 __________________________ 
4. 兒童與兄弟姐妹溝通時最用的語言: _________________________________________ 
5. 主要照顧兒童的成人 (如非父母) 常用的語言: ______________________________ 
6. 兒童在校所用的語言: _____________________________________________________ 
7. 父母何時開始用雙語 (廣東話 + 英文) 與兒童交談: __________________________ 
8. 兒童何時開始學習廣東話 _________________________________________________ 
9. 兒童何時開始學習英文 ___________________________________________________ 
兒童一天說廣東話的時間：  _____ 小時  兒童一星期說廣東話的時間：  _____ 小時  
兒童一天說英文的時間：   _____ 小時    兒童一星期說英文的時間：   _____ 小時  
10. 兒童有否參與過校外以為英文為主的興趣班 (例: 英文拼音, 遊戲組): ____________ 
11. (續) 兒童何時開始參與以上的興趣班: ___________ 維持多久: ________________ 
12. 父母覺得兒童何種語言能力較高 __________________/ 相若  
 
智力測驗結果 ____________  接受評估時的年齡  ___________ 地方 ______________ 
         接受評估時的日期  ___________ 
聽力測驗結果 ____________ 接受評估時的年齡   ___________ 地方 ______________ 
          接受評估時的日期  ___________ 
 
家長姓名： ____________________               日期：_________________________ 
